Changes in brain intracellular pH and membrane phospholipids on oxygen therapy in hypoxic patients with chronic obstructive pulmonary disease.
Chronic hypoxia due to chronic obstructive pulmonary disease (COPD) constitutes a stress to cerebral metabolic homeostasis. Previous studies using phosphorus-31 magnetic resonance spectroscopy (31P MRS) have suggested that the brains of such patients utilize anaerobic glycolysis, which in neonatal, animal, and in vitro studies is associated with a protective intracellular alkalosis. To identify such a compensatory intracellular alkalosis in hypoxic COPD patients, in vivo cerebral 31P MRS was performed in eight patients and eight controls. The mean intracellular pH (pHi) in patients with COPD was similar to that of age-matched controls, but decreased in the patients with COPD by a mean pHi of 0.02 (p = 0.04), following supplemental oxygen. There was no change in cerebral pHi in normal subjects following oxygen administration. The broadband component of the MR spectrum increased in all the patients with COPD (p = 0.01), suggesting altered phospholipid membrane fluidity in the brain associated with the change in pHi following oxygen administration. The change in the broadband resonance was strongly correlated with the change in pHi (r = -0.68, p = 0.014). This study suggests that patients with COPD exhibit a compensatory change in pHi and abnormalities in cerebral membrane phospholipid conformation in the face of chronic hypoxia.